Inhibitory effect of oxytocin and vasopressin on steroid release by cultured porcine luteal cells.
Previously, we have demonstrated the presence of substances reacting like arginine vasopressin (AVP) and oxytocin (OXT) in acid extracts of corpora lutea (CL) of pigs by RIA. The present study examined purified extracts of CL by using HPLC. The results of these experiments show that CL of nonpregnant sows contain AVP and OXT. Little is known about possible auto- and paracrine effects of AVP and OXT in the ovary. Therefore, we investigated the influence of AVP and OXT on progesterone, estradiol, and androstenedione secretion in porcine luteal cell cultures from nonpregnant sows. Progesterone and androstenedione secretion increased significantly (P less than 0.05) in the presence of ovine LH (oLH), whereas no change in basal estradiol levels could be observed under the same conditions. When AVP or OXT was added to the culture system a dose-dependent inhibition of basal as well as oLH-stimulated progesterone secretion was measured. Under basal conditions, a dose of 1 pg AVP/ml decreased progesterone secretion significantly (P less than 0.05), but to reach the same effect in the presence of OXT a dose of 100 ng/ml was necessary. In the presence of oLH the addition of as little as 0.01 pg AVP/ml inhibited progesterone secretion significantly (P less than 0.05). On the other hand, 10 ng OXT/ml or higher doses were needed to decrease oLH-stimulated progesterone release. In the presence of specific peptide antagonists the inhibitory effect on progesterone release was abolished. These results suggest that AVP and OXT effects are mediated through specific receptors. OXT and AVP also inhibited androstenedione secretion, but had no effect on estradiol secretion. Calculation of the ED50 data from dose-response curves of both peptides show that AVP is about 10(4)-fold more active than OXT in inhibiting in vitro progesterone and androstenedione secretion. This suggests that AVP as well as OXT may play an important role in the regulation of ovarian function.